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SUMMARY 

The p o s s i b i l i t y  is shown of exp la in ing  t h e  g e n e r a t i o n  mechanism of 
type-Pc3 and Pc4 geomagnetic p u l s a t i o n s  by resonance of magnetohydrodynamic 
waves a n  t h e  tubes of f o r c e ,  ad jacen t  t o  r a d i a t i o n  b e l t  maximum. 
b i l i t y  is considered of i n t e r p r e t i n g  t h e  experimental  d a t a  wi th  t h e  h e l p  cr$ 

The possi-  

t h e  proposed model. &- 

* 
* *  

1. Up u n t i l  now t h e  a u t h o r s  of works devoted t o  t h e  s o l u t i o n  of problems 
concerned wi th  t h e  g e n e r a t i o n  of geomagnetic f i e l d  p u l s a t i o n s  were based on 
t h e  assumption of t h e  presence of minor d i s t u r b a n c e s  i n  an u n d i s t o r t e d  E a r t h ' s  
magnet ic  d i p o l e  f i e l d .  
quence of t r a v e l i n g  o r  s t a n d i n g  magnetohydrodynamic waves i n  t h e  E a r t h ' s  magne- 
t o s p h e r e  [l - 31. 

The p u l s a t i o n  themselves were regarded as t h e  conse- 

However, i n  r e a l i t y  t h e  d a t a  on i n v e s t i g a t i o n s  w i t h  t h e  a i d  of satel l i tes  
show t h e  presence of s i g n i f i c a n t  d i s t o r t i o n s  of t h e  geomagnetic f i e l d  i n  t h e  
o u t e r  p a r t s  of t h e  magnetosphere. Besides,  a n o t a b l e  dep res s ion  of t h e  d i p o l e  
f i e l d  i s  observed; i t  is  induced by t h e  f i e l d  of t h e  r i n g  c u r r e n t  f lowing i n  
t h e  r a d i a t i o n  b e l t  [4, 51. 

Considered i n  t h e  p r e s e n t  work is  t h e  v a r i a t i o n  of magnetosphere's reso- 
nance p r o p e r t i e s  a t  t h e  d i s t o r t i o n  of E a r t h ' s  geomagnetic d i p o l e  by t h e  f i e l d  
of t h e  r i n g  c u r r e n t  f lowing i n  t h e  region of t rapped r a d i a t i o n .  On t h e  b a s i s  
of t h e  ob ta ined  d a t a  t h e  p o s s i b i l i t y  is  shown of exp la in ing  the n a t u r e  of 
s t e a d y  shor t -pe r iod  type-Pc3 and Pc4 geomagnetic f i e l d  o s c i l l a t i c c r .  

2 ,  G.'P assimed the b e l t  model V3 w i t h  c e n t e r  a t   RE a f t e r  Akasofa and 
Chapman [ 6  - 81, as t h e  model r a d i a t i o n  b e l t .  

Assuming a f t e r  Parker  [ 9 ]  t h e  p o l a r  d i s t r i b u t i o n  of charged p a r t i c l e  
c o n c e n t r a t i o n  i n  t h e  magnetosphere and t ak ing  f o r  t h e  i n i t i a l  l e v e l  t h e  averaged 
l a t i t u d e  p r o f i l e  of p a r t i c l e  concen t r a t ion  a t  1000 km from "Explorer-22" d a t a  
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[223, w e  computed t h e  f i e l d  p of par t ic le  c o n c e n t r a t i o n ,  and then a l s o  t h e  
v e l o c i t y  f i e l d  of Alfv6n waves, V 
t i c  f i e l d  H. 
of r e f . [ l l ]  ( i n  km/sec). 
of VA a t  t h e  c e n t e r  of t h e  r a d i a t i o n  b e l t .  
e q u a t o r i a l  p l a n e  is p l o t t e d  i n  Fig.1, a. 
mum v a l u e s  of t h e  o r d e r  of 230 km/sec at t h e  e q u a t o r i a l  d i s t a n c e  of  RE. 
l y s i s  of p e c u l i a r i t i e s  of VA d i s t r i b u t i o n  along t h e  f i e l d  l i n e s  a l s o  shows 
t h e  presence of a r eg ion  of s h a r p  minimum of Alfven v e l o c i t y  i n  t h e  same reg ion  

- 
= H/ J471p i n  t h e  u n d i s t o r t e d  E a r t h ' s  magne- 

The obtained d i s t r i  i2 u t ion  of Alfvdn waves is p l o t t e d  i n  Fig.4 
Its p e c u l i a r i t y  is t h e  presence of s h a r p  d e p r e s s i o n  

The graph of VA v a r i a t i o n  i n  t h e  
It  may b e  s e e n  t h a t  VA a t t a i n s  mini- 

Ana- 

(Fig.1,  b). 

When speaking i n  terms of v a r i a t i o n  of resonance p r o p e r t i e s  of t h e  magne- 
to sphe re ,  t h e  occurrence of t h e  sha rp  minimum of VA creates f avorab le  condi- 
t i o n s  f o r  t h e  r e f l e c t i o n  of magnetohydrodynamic waves propagat ing a long ,  as 
w e l l  as a c r o s s  t h e  f i e l d  l i n e s .  Therefore ,  t h e  presence of a r a d i a t i o n  b e l t  
i n  t h e  E a r t h ' s  magnetosphere r e s u l t s  i n  a s u b s t a n t i a l  v a r i a t i o n  i n  t h e  propa- 
g a t i o n  of MHD-waves i n  t h e  n e a r - t e r r e s t r i a l  space.  

The computation of t h e  t r a n s i t  t i m e  of Alfvgn waves (T) along d i s t o r t e d  
f i e l d  l i n e s  (Fig.2) pas s ing  through 
t h e  r e g i o n  of t h e  r a d i a t i o n  b e l t ,  
h a s  made appa ren t  s t i l l  ano the r  i n -  
t e r e s t i n g  p e c u l i a r i t y :  o u t s t r i p -  
ping t a k e s  p l a c e  by t h e  Alfven wave 

pn, km/sec 

65' I 
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a 
Fig.  1 

b 
p ropaga t ing  along t h e  more remote f i e l d  l i n e  (@m = 66 ' )  of t h e  Alfvgn wave 
running along t h e  c l o s e r  f i e l d  l i n e  (am = 65'30'). The overtaking t i m e  is of 
t h e  o r d e r  of 120 s e c .  It should b e  noted t h a t  t h e  i n d i c a t e d  p e c u l i a r i t y  is 
observed i n  a ve ry  narrow i n t e r v a l  of e q u a t o r i a l  d i s t a n c e s ,  of t h e  o r d e r  of 
0.3R~, which creates f a v o r a b l e  cond i t ions  f o r  t h e  formation of b e a t s  a t  pro- 
p a g a t i o n  of MHD-waves i n  t h e  magnetosphere. 

L e t  u s  examine now t h e  c h a r a c t e r  of t h e  v a r i a t i o n  of t h e  magnetic f i e l d  
induced by c u r r e n t s  of t h e  r a d i a t i o n  b e l t  i n  t h e  course of any a c t i o n  on t h e  

o u t e r  boundary of t h e  r a d i a t i o n  bel t  w i l l  induce an  i n c r e a s e  i n  c u r r e n t  densi-  
t y  i n  t h e  r a d i a t i o n  b e l t  and, correspondingly an  enhancement of i t s  magnetic 
f i e l d .  The p a t t e r n  of v e c t o r s  of t h e  pe r tu rbed  f i e l d ,  pe rpend icu la r  t o  t h e  
magnet ic  l i n e s  of f o r c e ,  is  cons t ruc t ed  i n  Fig.  3. Consequently, such kind 
of a c t i o n  must e x c i t e  an  Alfve'n wave propagat ing along t h e  l i n e  of f o r c e .  

l~tt2r'e outer boiindary. AiiY p e r t i i r b a t i ~ ~  I n  t h ~  f a n ,  ~f tighte~ing ~f t h e  
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It  may b e  seen  from F ig .3  t h a t  t h e  p e r t u r b a t i o n  v e c t o r s  have t h e i r  
g r e a t e s t  va lue  f o r  t h e  l i n e s  of fo rce  t h a t  p a s s  through t h e  VA r eg ion  mini- 
mum. It is  important  t o  underscore t h a t  f o r  t h i s  group of f i e l d  l i n e s  t h e  
maximum v a l u e s  of v e c t o r s  are disposed along t h e  beam Q, 20" from t h e  equa- 
t o r i a l  p l ane .  This  corresponds t o  about h a l f  t h e  t r a n s i t  t i m e  of t h e  MHD- 
wave from t h e  e q u a t o r i a l  p l ane  t o  t h e  E a r t h ' s  s u r f a c e .  

N 

S 

Fig.  2 Fig. 3 

There fo re ,  t h e  p e r t u r b a t i o n  i n  t h e  form of sha rp  t i g h t e n i n g  of t h e  o u t e r  
boundary of t h e  r a d i a t i o n  b e l t  must l ead  t o  t h e  formation of a t r a i n  of s tand-  
i n g  AlfvGn waves, whose pe r iod  w i l l  b e  determined by t h e  t r a n s i t  t i m e  of t h e  
wave a long  t h e  l i n e  of f o r c e  (Fig.2) .  Note t h a t  t h e  s i g n s  of t h e  p e r t u r b a t i o n  
v e c t o r s  (F ig .3 ) ,  pe rpend icu la r  t o  t h e  l i n e s  of f o r c e  are d i f f e r e n t  i n  t h e  North- 
e r n  and Southern hemispheres. As may b e  seen  from t h e  drawing, such an a c t i o n  
r e s u l t s  i n  an  i d e n t i c a l  s i g n  of H-component v a r i a t i o n  du r ing  the r e g i s t r a t i o n  
of p u l s a t i o n s  i n  magnetoconjugate p o i n t s  on t h e  ground. 

If w e  f u r t h e r  assume t h a t  a similar a c t i o n  upon t h e  o u t e r  boundary of 
t h e  r a d i a t i o n  b e l t  has  a continuous c h a r a c t e r  and inc ludes  f r equenc ie s  nea r  
t h e  resonance f r equenc ie s  of t h e  above considered r eg ion  of t h e  magnetosphere, 
t h i s  w i l l  l e ad  t o  t h e  appearance of a s t eady  g e n e r a t i o n  cond i t ions  of s h o r t  
p e r i o d  geomagnetic f i e l d  o s c i l l a t i o n s  of t h e  types P c 3  and Pc4. 

The Pc3 and Pc4 t y p e  p u l s a t i o n s  observed on t h e  ground appa ren t ly  cannot 
b e  viewed as a m a n i f e s t a t i o n  of resonance of MHD-waves of only one Alfven type.  
P e r t u r b a t i o n  i n  t h e  form of t i g h t e n i n g  up t h e  r a d i a t i o n  b e l t  must e v i d e n t l y  
e x c i t e  a l s o  a magnetoacoustic t ype  wave. 
i n g  Alfv6n waves i n  t h e  tube  of f o r c e  of t h e  geomagnetic f i e l d  pas s ing  through 
t h e  r a d i a t i o n  b e l t  can n o t  f a i l  t o  e x e r t  a reverse e f f e c t  upon t h e  la t ter .  
T h i s  p rocess  must r e s u l t  i n  p e r i o d i c  v a r i a t i o n s  of r a d i a l  dimensions of t h e  
r a d i a t i o n  b e l t ,  and,  consequent ly ,  i n  t h e  e x c i t a t i o n  of magnetoacoustic t ype  
05 XiE-waves w i t n  pe r iod  e q u a i  t o  t h a t  of s t a n d i n g  Alfve'n waves. 

Moreover, t h e  gene ra t ion  of s tand-  

The p h y s i c a l  s i d e  of t h e  considered mechanism of MHD-wave gene ra t ion  
becomes i n t e l l i g i b l e  i f  one t akes  i n t o  account t h a t  t h e  r e s o n a t o r  may e m i t  
o s c i l l a t i o n s  wi th  wavelength corresponding t o  t h e  i n t r i n s i c  f r equenc ie s  of i t s  
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w a l l s .  The r o l e  of t he  l a t t e r  is  p r e c i s e l y  f u l f i l l e d  by t h e  tubes of f o r c e  
pas s ing  through t h e  r eg ion  of maximum d i s t o r t i o n s  of t h e  geomagnetic f i e l d .  

We assumed i n  t h e  p r e s e n t  work t h e  model r a d i a t i o n  b e l t  s i t u a t e d  a t   RE. 
A t  t h e  same t i m e ,  i t  is w e l l  known t h a t  t h e  topology of t h e  magnetosphere has  
a complex c h a r a c t e r .  A series of r eg ions  of i nc reased  r a d i a t i o n  are observed 
i n  i t ;  they  are disposed a t  d i f f e r e n t  e q u a t o r i a l  d i s t a n c e s  [12] .  The p o s i t i o n  
of r a d i a t i o n  b e l t s  may a l s o  va ry  i n  d i f f e r e n t  pe r iods  of s o l a r  a c t i v i t y .  
This  is  why a n a l y s i s  of a conc re t e  model r a d i a t i o n  b e l t  pursued t h e  a i m  of il- 
l u s t r a t i n g  t h e  p h y s i c a l  subs t ance  of t h e  proposed mechanism of Pc3 and Pc4 
p u l s a t i o n s  of t h e  geomagnetic f i e l d .  
s i b l e  f o r  t h e  e x c i t a t i o n  of p u l s a t i o n s  a t  some s p e c i f i c  moments of t i m e ,  w i l l ,  
however, uncond i t iona l ly  depend on p h y s i c a l  cond i t ions  e x i s t i n g  a t  t h e  given 
t i m e  in t h e  magnetosphere, 

The l o c a t i o n  of t h e  r e g i o n ,  respon- 

3 .  L e t  us  now cons ide r  whether o r  no t  the consequences stemming from t h e  
g iven  model gene ra t ion  mechanism of P c 3  and Pc4 p u l s a t i o n s  are  experimental ly  
co r robora t ed .  

It  fo l lows  d i r e c t l y  from t h e  model assumed t h a t  t h e  p e r i o d  of p u l s a t i o n s  
must b e  l i nked  wi th  t h e  p o s i t i o n  of t h e  r a d i a t i o n  b e l t .  S i m i l a r  connect ions 
w a s  expe r imen ta l ly  r evea led  when comparing simultaneous obse rva t ions  of Pc-pul- 
s a t i o n s  of t h e  geomagnetic f i e l d  with t h e  v a r i a t i o n s  of parameters of r ad ia -  
t i o n  b e l t s  determined from t h e  da t a  of sa te l l i t es  "Elektron-l ,  -2 and -4" [13] .  
A good c o r r e l a t i o n  w a s  ob ta ined  between t h e  Pc-period v a r i a t i o n  and t h e  posi-  
t i o n  of t h e  p o i n t  AT = 0,  where AT i s  t h e  d e f l e c t i o n  of t h e  geomagnetic f i e l d  
from t h e  d i p o l e .  By t h e  same token t h e  Pc-period keeps t r a c k  of t h e  p o s i t i o n  
of t h e  r eg ion  of E a r t h ' s  magnetic f i e l d  d i s t o r t i o n  by t h e  f i e l d  of t h e  r ad ia -  
t i o n  b e l t .  

The d a i l y  cour se  of P c - o s c i l l a t i o n  pe r iods  may be explained from t h e  same 
viewpoint .  The o s c i l l a t i o n  per iods of t h e s e  p u l s a t i o n s  reach t h e i r  minimal 
v a l u e  i n  t h e  pre-midday hours .  I n  the  morning and i n  t h e  evening t h i s  per iod 
i n c r e a s e s  [14, 151. A similar  course of p e r i o d s  may b e  t h e  consequence of 
v a r i a t i o n  of magnetosphere parameters when i t  is  s u b j e c t  t o  s o l a r  wind flow 
P a s t  i t .  Tn daytime, t h e  t i gh ten ing  of t h e  magnetosphere by s o l a r  wind is  
s t r o n g e s t  and, consequent ly ,  t h e  r a d i a t i o n  b e l t s  are a l s o  found t o  b e  c l o s e r  
t o  E a r t h .  

I n  magnetodisturbed days r a d i a t i o n  b e l t s  are disposed a t  c l o s e r  equator-  
i a l  d i s t a n c e s  from Ear th .  According t o  t h e  proposed model, t h i s  must r e s u l t  
i n  a d e c r e a s e  of p u l s a t i o n  pe r iod .  S i m i l a r  phenomenon is revea led  experiment- 
a l l y . :  0. V.  Bol'shakova [16]  has  shown t h e  e x i s t e n c e  of i n v e r s e  proport ion-  
a l i t y  between t h e  pe r iod  of o s c i l l a t i o n s  and t h e  magnetic a c t i v i t y .  

It was ShDWr. abDxJe (Fig.-?) char the character  c?.f disturbacce, inllJcp-.l by 
t h e  r a d i a t i o n  b e l t ,  is  symmetrical r e l a t i v e  t o  t h e  e q u a t o r i a l  plane.  . T h i s  is 
why i n  magnetoconjugate p o i n t s  a good agreement must observed between t h e  
c o n d i t i o n s  of e x c i t a t i o n  of o s c i l l a t i o n s ,  t h e i r  form, amplitude and p e r i o d ,  
and a l s o  t h e  coincidence in t h e  p o l a r i t y  of H-components. These p e c u l i a r i t i e s  
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were indeed observed by us  dur ing  the process ing  of Pc-pulsa t ions  i n  magneto- 
conjugate  p o i n t s  [171. 
magnetoconjugate p o i n t s  of Sogra (Arkhangl'sk reg ion  USSR) and Kerguelec ( i n  
the  Soutehrn p a r t  of t h e  Ind ian  Ocean). 

Fig.4 o f f e r s  an example of Pc-pulsat ion r eco rd ing  a t  

UShOGmUT, 16.!,!7!~662. 
I I I I I t l  I I  I I ; I  I I I  4 I I l l  I I I I  

Fig. 4 

According t o  t h e  proposed model t h e  r eg ion  of p u l s a t i o n  ampli tude maximum 
c o i n c i d e s  wi th  the  p r o j e c t i o n  on Earth of t h e  tubes  of f o r c e  of t h e  geomagnetic 
f i e l d  pas s ing  through t h e  c e n t r a l  p a r t  of t h e  r a d i a t i o n  b e l t .  Under condi t ions  
of moderate magnetic a c t i v i t y  the  ou te r  r a d i a t i o n  b e l t  maximum is loca ted  a t  
e q u a t o r i a l  d i s t a n c e s  of about  4 . 5 R ~  [12 ] ,  which corresponds t o  t h e  magnetic 
l i n e  o f  f o r c e  c r o s s i n g  t h e  Ea r th ' s  su r f ace  a t  62" l a t i t u d e .  The process ing  
of synchronous r e g i s t r a t i o n s  of geomagnetic f i e l d  pu l sa t ions  by t h e  p r o f i l e s  
of Borok (am = 53", Sogra,  Suysar '  (Om = 56") and Lovozero (Om = 63") has  
y i e l d e d  evidence t h a t  t h e  amplitude maximum of Pc3 p u l s a t i o n s  i s  l o c a t e d ,  as 
a r u l e ,  between t h e  s t a t i o n s  of Lovozero and Sogra (Suysa r ' ) ,  i. e. i t  is about 
conf ined  t o  t h  60" l a t i t u d e  [18] .  Unfortunately,  t h e  exac t  l o c a t i o n  of ampli- 
tude  maximum of Pc4 p u l s a t i o n s  w a s  not determined i n  [18 ] ,  as t h e  s t a t i o n  n e t  
of Borok - Sogra - Suysa r '  - Lovozero w a s  i n s u f f i c i e n t  f o r  answering t h a t  
q u e s t i o n .  Only a tendency w a s  noted t o  ampli tude i n c r e a s e  of Pc4 wi th  the  in-  
crease of observa t ion  p o i n t ' s  l a t i t u d e .  

The approximate l o c a t i o n  of these  p u l s a t i o n s '  ampli tude maximum may be  
e s t i m a t e d  by an  i n d i r e c t  method. According t o  [151, t h e  r e s p o n s i b i l i t y  f o r  
Pc4 p u l s a t i o n s  l i e s  a l s o  wi th  t h e  same re sona to r ,  as t h a t  f o r  P i2  e x c i t a t i o n .  
The amplit1.de maxim~~m nf the l i t t e r  is confi~ed tc +hn -n-*+hnr- O ~ U L U L L L I  I.,.*--~--*- U w u u u a L y  UL -= 
t h e  a u r o r a  zone, i . e . ,  t o  63" - 65" l a t i t u d e s  [191. I f  t h e  a s s e r t i o n  made 
i n  [15] is c o r r e c t ,  one should a n t i c i p a t e  t h a t  Pc4 p u l s a t i o n s  have maximum 
ampl i tudes  on t h e  same l a t i t u d e s .  
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The Pc-pulsat ions u s u a l l y  have t h e  shape of b e a t s  (Fig.4) .  This  a l s o  
confirms t h e  conclusions stemming from t h e  considered model of p u l s a t i o n  
generat ion.  W e  have t o  concede, however, t h a t  t h e  experimental ly  observed 
d i f f e r e n c e  i n  t h e  o s c i l l a t i o n  per iods 
of 2 - 3 than t h a t  ob ta ined  i n  t h e  c u r r e n t  work by way of t h e o r e t i c a l  cal- 
c u l a t i o n s .  

forming b e a t s  is  g r e a t e r  by a f a c t o r  

4. I t  may b e  seen from t h e  abovereasonings t h a t  t h e  proposed g e n e r a t i o n  
mechanism of Pc3 and Pc4 p u l s a t i o n s  s a t i s f i e s  s u f f i c i e n t l y  w e l l  t h e  expe r i -  
mental  d a t a  and provides  a phys ica l  i n t e r p r e t a t i o n  t o  t h e  ear l ier  ob ta ined  
empirical r e l a t i o n s  [13,  161, l i nk ing  t h e  c h a r a c t e r i s t i c s  of Pc3 and Pc4 
with parameters of t h e  r a d i a t i o n  b e l t s  and of t h e  E a r t h ' s  magnetosphere. 
A s  an example w e  may mention t h e  r e l a t i o n s h i p  of t h e  Pc-period with t h e  posi-  
t i o n  of t h e  o u t e r  boundary of t h e  magnetosphere, which now becomes l o g i c a l ,  
as t h i s  r e l a t i o n s h i p  d e f i n e s  i n  many ways t h e  p o s i t i o n  of t h e  p o i n t  AT = 0. 
The u t i l i z a t i o n  of Pc-pulsat ions as an i n d i c a t o r  of p h y s i c a l  processes  t a k i n g  
p l a c e  i n  t h e  n e a r - t e r r e s t r i a l  space a l s o  becomes s u b s t a n t i a t e d .  

The e r e c t i o n  of a s u f f i c i e n t l y  compact ne tworkof  a t a t l o n s d i s p o s e d  along 
t h e  meridian p r o f i l e  w i l l  al low us t o  t r a c k  t h e  dynamics of t h e  r eg ion  where 
optimum d i s t o r t i o n s  of t h e  geomagnetic f i e l d  by f i e l d  of c u r r e n t s  i n  t h e  ra- 
d i a t i o n  b e l t s  t a k e  p l a c e ,  by t h e  v a r i a t i o n  i n  t h e  p o s i t i o n  of p u l s a t i o n s '  am- 
p l i t u d e  maximum. I n  i t s  t u r n ,  t h e  magnitude of p u l s a t i o n  per iod f o r  a known 
p o s i t i o n  of t h e i r  amplitude maximum w i l l  provide t h e  p o s s i b i l i t y  of e s t i m a t i n g  
wi th  g r e a t e r  p r e c i s i o n  t h e  concen t r a t ion  of plasma i n  t h e  magnetosphere. 

The d i f f e r e n t  l o c a t i o n  of amplitude maximum of P c 3  and Pc4, a longs ide  
w i t h  t h e  observed cases of simultaneous g e n e r a t i o n  of both types of o s c i l l a -  
t i o n s  [15]  p o i n t  t o  t h e  f a c t  t h a t  t h e r e  are two r e s o n a t o r s  i n  t h e  magneto- 
s p h e r e ,  r e s p o n s i b l e  f o r  t h e  gene ra t ion  of s t e a d y  short-per iod o s c i l l a t i o n s  of 
t h e  geomagnetic f i e l d .  The f i r s t  of them, inducing t h e  e x c i t a t i o n  of Pc3 
p u l s a t i o n s ,  is confined t o  o u t e r  r a d i a t i o n  b e l t  maximum, and t h e  o t h e r ,  res- 
p o n s i b l e  f o r  t h e  g e n e r a t i o n  of Pc4, a p p a r e n t l y  co inc ides  wi th  t h e  r eg ion  
where a jump t a k e s  p l a c e  i n  t h e  t r a n s i t  t i m e  of t h e  A l f v h  wave along t h e  
magnet ic  f i e l d  l i n e s ,  i. e., i n  the r eg ion  of t h e  p o i n t  AT = 0. The a u t h o r s  
of r e f . [ l 5 ]  reach p r a c t i c a l l y  t h e  same conc lus ions  as r e g a r d s  t h e  gene ra to r  
r e s p o n s i b l e  f o r  Pc4. Without indulging i n t o  t h e  c o n s i d e r a t i o n  of t h e  gene- 
r a t i o n  mechanism of t h e  o s c i l l a t i o n s ,  t h e s e  a u t h o r s  cons ide r  t h a t  t h e  reso-  
n a t o r  is confined t o  t h e  Carpen te r ' s  "knee" r eg ion  [21] .  A t  t h e  same time, 
acco rd ing  t o  t h e  op in ion  of Nishida [ 2 2 ] ,  t h e  ve ry  "knee" of Carpenter is 
caused Axford's and Hines '  v o r t e x  flows p a s t  t h e  i n n e r  p a r t s  of t h e  magneto- 
s p h e r e  [20 ] .  

I t  is unquest ionable  t h a t  t h e  viewpoint p re sen ted  i n  t h e  p r e s e n t  paper 
abou t  the presence of two resonators in thP magnetnspher~ r ~ q ~ ~ i r e s  ~ ~ ~ r t h e r  
c o r r o b o r a t i o n .  However, i f  t h e  v a l i d i t y  of t h i s  viewpoint is confirmed, new 
p o s s i b i l i t i e s  w i l l  b e  opened f o r  a more d e t a i l e d  s tudy of magntosphere s t r u c -  
t u r e  by ground obse rva t ions  of short-per iod o s c i l l a t i o n s  of t h e  geomagnetic 
f i e l d .  
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The opin ion  w a s  expressed i n  t h e  a l r eady  mentioned r e fe rence  [15,  a s  w e l l  
as i n  [231 t h a t  a magnetoacou 
Pc3 p u l s a t i o n s ;  t h i s  gene ra to r  is  formed by t h e  "knee" r eg ion  and t h a t  of t h e  
Dessler maximum of Alfve'n v e l o c i t y  i n  the  magnetosphere. A s  was a l r eady  shown 
above, wi thout  denying t h e  p o s s i b i l i t y  of preva lence  of magnetoacoustic type  
of waves dur ing  t h e  formation of t h e  f i e l d  of Pc3 p u l s a t i o n s ,  w e  can n o t  a g r e e  
wi th  the conclus ions  of [15,  231. 
r e sona to r  of t h e  i n d i c a t e d  type ,  t h e  ampli tude maximum of p u l s a t i o n s  should b e  
confined t o  e q u a t o r i a l  r eg ions ,  which i n  r e a l i t y  is  n o t  observed [24] .  

i c  type  MHD-wave gene ra to r  is re spons ib l e  f o r  

During the  gene ra t ion  of MHD-waves by a 

I 
4. As w e  end t h e  cons ide ra t ion  of t h e  p h y s i c a l  model exp la in ing  t h e  

gene ra t ion  of shor t -per iod  o s c i l l a t i o n s  of t h e  geomagnetic f i e l d ,  t h e  follow- 
i n g  conclus ions  can b e  der ived .  

a)  The presence i n  t h e  Ear th ' s  magnetosphere of r i n g  c u r r e n t s  confined 
t o  r a d i a t i o n  b e l t s  and d i s t o r t i n g  the  d i p o l e  geomagnetic f i e l d ,  modif ies  no- 
t i c e a b l y  t h e  resonance p r o p e r t i e s  of t h e  magnetosphere. There appear i n  the 
l a t t e r , r e g i o n s  of sha rp  Alfve'n v e l o c i t y  minimum, co inc id ing  wi th  t h e  l o c a t i o n  
of r eg ion  of maximum geomagnetic f i e l d  dep res s ions .  
r e f l e c t i o n  i s  p o s s i b l e  of MHD-waves propagat ing a long ,  as w e l l  as ac ross  t h e  
geomagnetic f i e l d  l i n e s .  

I n  t h e s e  r eg ions ,  t h e  

b )  The cont inuous a c t i o n  on t h e  o u t e r  boundary of t h e  r a d i a t i o n  b e l t  
r e s u l t s  i n  a s t eady  gene ra t ion  of MHD-waves, of  Alfve'n, as w e l l  as of t h e  ma-  
gne toacous t i c  type ,  w i th  per iod  determined by t h e  d i s t r i b u t i o n  of Alfvgn 
v e l o c i t y  a long t h e  magnetic l i n e  of fo rce .  A t  t h e  same t i m e ,  because of t h e  
s h a r p  minimum of Alfven v e l o c i t y  , t h e  gene ra t ion  of p u l s a t i o n s  is p o s s i b l e  
i n  t h e  e q u a t o r i a l  r eg ion  w i t h  a per iod  equa l  t o  t h e  doubled path t i m e  of t h e  
wave along t h e  f i e l d  l i n e  from t h e  E a r t h ' s  s u r f a c e  t o  t h e  e q u a t o r i a l  reg ion .  

c) There appa ren t ly  e x i s t  i n  t h e  magnetosphere two reg ions  t h a t  may 
p l a y  t h e  r o l e  of r e s o n a t o r s  dur ing  t h e  gene ra t ion  of s t eady  short-per iod 
o s c i l l a t i o n s  of t h e  geomagnegic f i e l d .  The f i r s t  of them co inc ides  wi th  
t h e  r a d i a t i o n  b e l t  maximum and is  re spons ib l e  f o r  t h e  type-Pc3 p u l s a t i o n s ,  
w h i l e  t h e  second i s  conf ined  t o  t h e  r eg ion  of v a r i a t i o n  of t h e  running t i m e  
of MHD-waves along t h e  f i e l d  l i n e s ,  t h a t  i s ,  i n  t h e  r eg ion  of t h e  p o i n t  AT = 0.  
I n  t h i s  reg ion  g e n e r a t i o n  of Pc4-type p u l s a t i o n s  t akes  place. 

d )  The proposed gene ra t ion  model of Pc3 and Pc4 p u l s a t i o n s  al lows u s  
t o  i n t e r p r e t  from t h e  p h y s i c a l  viewpoint t h e  earlier obta ined  e m p i r i c a l  de- 
pendences,  l i n k i n g  t h e  paramteres  of t h e  magnetosphere and of r a d i a t i o n  
b e l t s  wi th  those  of p u l s a t i o n s .  It opens t h e  p o s s i b i l i t y  of a more substan-  
t i a t e d  u t i l i z a t i o n  of shor t -per iod  o s c i l l a t i o n s  of t h e  geomagnetic f i e l d  
as t h e  i n d i c a t o r  of p h y s i c a l  processes  tak ing  p l a c e  i n  t h e  Ea r th ' s  magneto- 
sphere. 

e )  The exper imenta l  d a t a  s a t i s f y  w e l l  t h e  c o r o l l a r i r e s ,  stemming from 
t h e  cons idered  g e n e r a t i o n  mechanism of shor t -per iod  o s c i l l a t i o n s  of t h e  geo- 
magnetic f i e l d .  
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